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WHAT IS C LA IME D I S; 



1 . A magnetic recording medium including at least 
a magnetic layer on a substrate, wherein: 

the magnetic recording medium comprises , between 
said substrate and said magnetic layer, a crystal particle 
diameter control layer for controlling a crystal particle 
diameter and a particle diameter distribution of the 
magnetic layer, and the crystal particle diameter control 
layer comprises an alloy containing chromium (Cr) and 
carbon (C) . 

2. The magnetic recording medium according to 
claim 1 wherein said crystal particle diameter control 
layer contains carbon (C) in a range of 0.01 at% to 0.5 at%. 

The magnetic recording medium according to 
claim 1 or 2 wherein said crystal particle diameter control 
layer comprises an ai^loy further containing manganese (Mn) . 

4 . The magnetic recording medium according to 
claim 3 wherein said crystal particle diameter control 
layer contains manganese (Mn) in a range of 0.5 at% to 5 
at% . 




The magnetic recording medium according to any 
one of claims 1 to 4 wherein said crystal particle diameter 
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control layer\f urther contains at least one element 
selected from agroup consisting of molybdenum (Mo), 
vanadium (V), tungsten (W) , zirconium (Zr), titanium (Ti), 
tantalum (Ta), nickel\(Ni), niobium (Nb), oxygen (O) and 
nitrogen (N) 

6. The magnetic recording medium according to 
claim 5 wherein the content of said element or the total of 
said elements is in a range of 2 at% to 30 at% . 

jo ft^^ 7. \A magnetic recording medium including two or 
more magnet icV layers on a substrate, and including a 
nonmagnetic layer between at least one pair of said 
magnetic layers , wherein : 

said nonmagnetic layer comprises the crystal 
particle diameter control layer according to any one of 
claims 1 to 7 

8. A magnetic recording medium including at least 
two or more magnetic layers on a substrate, and including a 
nonmagnetic layer between at least one pair of said 
magnetic layers, wherein: 

said nonmagnetic layer comprises an alley 
containing chromium (Cr) and carbon (C), and said magnetic 
* layer comprises an alloy containing oobalt (Co) and 
platinum (Pt ) . 
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magnetic recording medium according to 
claim 7 or 8 whterein the film thickness of said nonmagnetic 
layer is in a range of 5 to 100 angstroms. 

10. The magnetic recording medium according to 
any one of claims 7 to\9 wherein for said magnetic layer, 
the saturation magnetic Vlux density Bs of the substrate- 
side magnetic layer is larger than the saturation magnetic 
flux density Bs of the mediutoj surface- side magnetic layer. 

11. A magnetic recording medium formed by 
successively laminating at least an- under layer and a 
magnetic layer on a substrate, wherein: 

said under layer comprises at least a seed layer 
for finely dividing crystal particles of the magnetic layer, 
the seed layer comprises at least two or more layers of 
nonmagnetic films, and an intermediate layer formed of a 
material different from the material of said nonmagnetic 
film is interposed between the nonmagnetic films. 

12. \ The magnetic recording medium according to 
claim 7 whereih an under film for adjusting the crystal 
orientation of tne magnetic layer is formed between said 
seed layer and said, magnetic layer. 



13. The magnetic recording medium according to 
claim 7 wherein <the film mickness of said nonmagnetic film 
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is in a range of 100 to 550 angstroms. 

14. The n^agnetic recording medium according to 
claim 7 wherein the\film thickness of said intermediate 
layer is in a range of 5 to 50 angstroms . 

15. The magnetVc recording medium according to 
claim 7 wherein said intermediate layer comprises a 
nonmagnetic material whict\ includes the same crystal 
structure as that of said nonmagnetic film. 

16. The magnetic recording medium according to 
claim 11 wherein said intermediate layer comprises a 
material in which a crystal lattifce surface interval does 
not match with that of said nonmagnetic film. 

17. The magnetic recording medium according to 
claim 12 wherein said nonmagnetic filmVomprises a material 
containing one alloy selected from a gro\ip consisting of 
NiAl, AICo , FeAl , FeTi, CoFe, CoTi, CoHf,\CoZr, NiTi, CuZn, 
AIMn, AIRe , AgMg, CuSi, NiGa, CuBe, MnV, NiEn, FeV, CrTi, 
CrNi, NiAlRu , NiAlW , NiAlTa, MiAlHf , NiAlMo ANiAlCr , NiAlZr, 
NiAlNb , and Al 2 FeMn 2 , and said intermediate laver comprises 

a material containing Cr. \ 

18. The magnetic recording medium according to 
claim 13 wherein said intermediate layer comprises a 
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material formed\of Cr and at least one type selected from a 
group consisting V>f Mo, V, W, and Ta. 

19. The magrnetic recording medium according to 
claim 14 wherein saim intermediate layer comprises an alloy 
mainly containing Cr a\d W. 

20. A thermal stability measuring method of a 
magnetic recording medium, the method comprising the steps 
of: 

disposing the magnetic recording medium 
constituted by forming ai* least a magnetic layer on a **■ 
substrate, and a magnetic head comprising a read/write 
element provided with a read element and a write element 
fixed to one end of a head support member on the main 
surface of the magnetic recording medium under an 
atmosphere heated to a predetermined temperature; 

relatively moving said magnetic head with respect 
to said main surface, and writing a signal to a 
predetermined track position on said magnetic layer by said 
write element ; and 

detecting the write signal written to said track 
by said read element, and comparing said write signal with 
said detected signal to calculate the signal attenuation of 
the magnetic recording medium to measure the thermal 
stability of the magnetic recording medium, wherein: 

the write track width of said write element is set 



- 80 - 



to be larger than the total of the track width of a radial 
direction of said track position on said magnetic layer, 
and the movement amount of said track position in the 
radial direction by thermal expansion caused by heating 
said head support member. 

21. A thermal stability measuring method of a 
magnetic recording medium, the method comprising the steps 
of: 

preparing the magnetic recording medium 
constituted by forming at least a magnetic layer on a 
substrate; 

rotating said magnetic recording medium to dispose 
a magnetic head on the main surface of the magnetic 
recording medium, the magnetic head comprising a read/write 
element which is opposite to the main surface of the 
magnetic recording medium and whose write track width is 
twice or more as large as a read track width, and 
relatively moving said magnetic head on said main surface 
with respect to said main surface; 

disposing said magnetic recording medium and said 
magnetic head under an atmosphere heated to a predetermined 
temperature; 

writing a signal to the magnetic layer of said 
magnetic recording medium by the read/write element of said 
magnetic head; 

detecting the write signal written to said 
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magnetic layer by the read/write element of the magnetic 
head ; and 

comparing said write signal with said detected 
signal to calculate the signal attenuation of the magnetic 
recording medium. 

22. A thermal stability measuring method of a 
magnetic recording medium, the method comprising the steps 
of: 

preparing a magnetic recording medium constituted 
by forming at least a magnetic layer on a substrate; 

rotating said magnetic recording medium to 
dispose/fix a magnetic head on the main surface of the 
magnetic recording medium, the magnetic head comprising a 
read/write element which is opposite to the main surface of 
the magnetic recording medium and whose write track width 
is twice or more as large as a read track width, and 
relatively moving said magnetic head on said main surface 
with respect to said main surface; 

disposing said magnetic recording medium and said 
magnetic head under an atmosphere heated to a predetermined 
temperature ; 

writing a signal to the magnetic layer of said 
magnetic recording medium by the read/write element of said 
magnetic head; 

detecting the write signal written to said 
magnetic layer by the read/write element of the magnetic 
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head; and 

comparing said write signal with said detected 
signal to calculate the signal attenuation of the magnetic 
recording medium. 

23. A thermal stability measuring apparatus of a 
magnetic recording medium, the apparatus comprising: 

a head/disc mechanism section provided with a 
mechanism for rotating a magnetic disk, and a magnetic head 
comprising a read/write element whose write track width is 
twice or more as large as a read track width; 

a read/write circuit section having a function of 
performing writing and reading of a signal with respect to 
said magnetic disk; 

a signal evaluating section having a function of 
measuring and evaluating a read signal of the magnetic disk 
read from said read/write element; and 

an environmental tank containing at least said 
head/disk mechanism section and being controllable in 
temperature . 

24 . NThe thermal stability measuring apparatus of 
the magnetic recording medium according to claim 19 wherein 
said head/disk mecnanism section comprises a mechanism for 
fixing the magnetic he^d to a predetermined position above 
the main surface of the magnetic disk. 
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25. A thermal stability measuring apparatus of a 
magnetic recording medium, the apparatus comprising: 

a head/disc mechanism section provided with a 
mechanism for rotating a magnetic disk, and a head 
comprising a read/write element including a read element 
and a write element disposed opposite to the main surface 
of said magnetic disk and on one end of a head support 
member ; 

a read/write circuit section having a function of 
performing writing and reading of a signal with respect to 
said magnetic disk; 

a signal evaluating section having a function of 
measuring and evaluating a read signal of the magnetic disk 
read from said read/write element; and 

an environmental tank containing at least said 
head/disk mechanism section and being controllable in 
temperature , wherein : 

the write track width of said write element is 
larger than the total of the track width of a radial 
direction of the track position of said magnetic disk, and 
the movement amount of said track position in the radial 
direction by thermal expansion caused by heating said head 
support member. 




